Global seismic tomography has revealed the existence of a now-stagnant subducted slab (Figure 1c, inset) in the mantle transition zone ( MTZ) of the western Pacific Ocean [e.g., Fukao et al., 2001] , where the old Pacific plate subducts at the Kuril/ Japan/ Mariana Trench system. Fukao et al. [2001] showed that a stagnant slab is a common feature of many subduction systems around the world, although it is still not well understood why and how a subducted slab may or may not become stagnant. In addition to a subducted slab itself, water entrained with the slab may also accumulate in the MTZ in association with stagnation. The MTZ has been thought to play a key role in the Earth's water cycle, with water transported to the MTZ possibly being released and supplied to the upper mantle to drive back-arc volcanism [e.g., Ichiki et al., 2006] .
To investigate the stagnant slab of the western Pacific Ocean in more detail, the Stagnant Slab Project (SSP)-a 5-year crossdisciplinary project involving geophysical observations, high-pressure experiments, and computer simulations-was initiated in 2004 and concludes in March 2009. This article presents a progress report for an ocean bottom array study conducted as a part of the SSP. This study had been conducted mainly in the Philippine Sea, from October 2005 until December 2008, by using broadband ocean bottom seismometers ( BBOBSs) and ocean bottom electromagnetometers ( OBEMs). The study was done in three phases, with each phase consisting of a 1-year deployment, resulting in a 3-year time series of data available. Of the 39 BBOBSs and 37 OBEMs deployed, only one instrument was lost-a BBOBS in phase 3, which responded but never surfaced-indicating the high reliability of instrumentation. The locations of observation sites are shown in Figure 1c . Some selected sites operated for all three phases, while others operated for one or two phases.
BBOBS and OBEM Instrumentation
The BBOBS used in this study (Figure 1a) was originally developed by the ocean bottom seismology group of the Earthquake Research Institute (ERI), University of Tokyo. The BBOBS uses a titanium alloy pressure housing ( 65-centimeter diameter), which allows for a maximum operating depth of 6000 meters. The BBOBS, which has a threecomponent CMG-3T broadband sensor (Güralp Systems, Ltd.), continuously records data sampled as 24-bit and 100 hertz resolution and stores data in two 40-gigabyte hard disk drives. The housing includes the broad band sensor with a leveling unit, data recorder, acoustic transponder, and 80 DDsize lithium cells that allow for 1 year of operation.
The OBEM used in this study ( Figure 1b ) was originally developed by ERI's ocean bottom electromagnetic group. The OBEM measures three components of geomagnetic field variations using a fluxgate magnetometer, and it also measures two horizontal components of electric field variations using two mutually orthogonal pairs of electrodes separated by a distance of 5 meters. The tilt of the instrument is also measured. All measurements are recorded to a flash memory card at a sampling interval of 1 minute. The OBEM's magnetic sensor, electronic circuits, data recorder, and power supply unit are housed in two glass spheres. The OBEM can be deployed for more than 1 year at a time.
Task of the Experiment
In 1999-2000, prior to the current study, our group conducted an 8-month-long trans-Philippine Sea array (TPA) study using 15 long-term OBSs and six OBEMs. In 2002, a borehole broadband seismic observatory (WP-1; Figure 1c ) was activated. On the basis of analysis of the available data, Suetsugu et al. [2005] suggested the existence of a significant topo graphic variation of the 660-kilometer discontinuity between the northern and southern parts of the Philippine Sea around the WP-1. Although this variation is likely to be a feature related to the stagnant Pacific slab, no further investigation was pursued, due to the limited number of sites and amount of data, until the current study. The 17 BBOBS sites in the present Understanding the coupling of energy and momentum between the neutral and ionized components of weakly ionized gases is of critical importance to a number of applications, ranging from planetary atmospheres to astrophysical accretion disks. The 2007-2016 NASA Science Plan explicitly highlights the task to "understand coupling between planetary ionospheres and their upper atmospheres mediated by strong ion neutral interactions." Earth provides a natural analog of neutral-ion coupling effects that are observed where plasma is strongly influenced by background neutral gas, as exists in the Martian and Jovian ionospheres and in the solar photosphere.
Understanding the dynamic properties of the ionosphere also has important societal implications. After sunset, the tropical ionosphere experiences the electromagnetic equivalent of the Rayleigh-Taylor instability, producing what are sometimes called convective ionospheric storms ( CISs) [Kelley et al., 2006] . This instability produces sharp density irregularities in the ionosphere that affect radio propagation-including Global Positioning System signals-and can lead to increased errors and, in severe cases, navigation failures that adversely affect a variety of critical applications. The instability is well known to be affected by the solar cycle and season, but the day-to-day variations have resisted prediction for 50 years. The recent global ionospheric images supported by models that point to strong tropospheric influences on the tropical ionosphere present an opportunity to reconsider this stubborn yet fundamental problem in ionospheric physics. The prediction of CIS occurrence is a major goal of another NASA mission, the Global-Scale Observations of the Limb and Disk ( GOLD) mission ( R. Eastes et al., GOLD mission will explore forcing of Earth's space environment, submitted to Eos, 2008). The thermospheric wind drivers that would be measured by NICE would characterize the environment in which these large CISs erupt. In turn, the global-scale thermospheric imaging of GOLD would provide an excellent global context for the comprehensive measurements made by NICE.
SSP array densely cover the same area that was studied until 2005.
From the results of the TPA study, Seama et al. [2007] constructed a two-dimensional section of the electrical conductivity distribution, revealing the presence of an isolated high-conductivity anomaly at a depth of 100-150 kilometers and a deep-seated high-conductivity zone at a depth of about 350 kilometers. Koyama et al. [2006] , by semiglobal electromagnetic tomography, suggested a possible accumulation of water in the MTZ beneath this region.
The retrieved seismic data will be analyzed by various methods-including waveform comparisons with synthetic seismograms, receiver function methods, and tomographic inversions of surface and body waves-to construct high-resolution seismic images of the stagnant slab. The present long-term observation of OBEMs is intended to acquire data of sufficient length to allow an accurate determination of threedimensional distribution of the electrical conductivity down to the MTZ depth.
All data acquired in this study will be available on request for 2 years following the cruise. Proposals to collaborate on data analysis are welcome. 
